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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element which substantially is not deteriorate through light 
irradiation, or in which there are very few deterioration if any, 
and to provide its manufacturing method. 

SOLUTION: This semiconductor element is formed by f H £ 

connecting and integrating a plurality of elements provided with 
at least lower electrodes 102 and 103, a semiconductor layer 
105 and an upper electrode 107. The semiconductor layer 105 
is composed at least partly by a silicon layer having a columnar 
fine crystal structure, and at least a respective element is 
provided with scribe grooves 104, 106 and 108 for separation 
and/or connection, and the depthwise direction of the scribe 
grooves 104, 106 and 108 is 0 to 60 degrees with respect to the 
normal direction of the (220) plane of the columnar fine crystal. 
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^Si^ClialSmKH z *>?,t+KH z mgT*$> *> lo© 
^^(Om^^ii.\ 0 0 n s e c B^T-feSo 
[ 0 0 7 9 ] m 6 11, U— ^*DXffl)t^*05«©$r^ 

[0 0 8 0] IH6lc*Jl>-C, 8 0 1141^-if— *fr-efc 

a^a^ii*ix-cv^5. 8 0 2i4S2rc\ i^-t^-oibe 

' *jR*jiS*rr5. 8 0 3(4}^S^ST\ ?ft*IJzkSr«SL 
TV^5„ 8 0 4{4aU)$tvfcu — -jf-lf— AT% 
p^-^J7-805i;J:oT9 omM-fhnxu^x 

8 0 6^J:oT^t$tl,T, f^8 0 7tc:fi3Jt^tb5„ 
[00 8 1] ^i-8 0 71*^.^— v^8 0 B±.\zMK)tttt 
b^L, ^X— ^8 0 8tta >- Yu— 5 8 0 91- i 9, &: 

ftbnfzj^xvkttmzmfo^ whsb*^— 

[0 0 8 2] ^7tiF,8 1 0frb<D%;&l/>X8 lit 

mfbth, ^8 0 7?r^ltrSo SDXOttiRHt, Rtt 
^8 1 3^LTI TV7Jp<7 8 1 4tiotS^J 
*U *=^8 15T7ttSrf5Ii:*T#5. 
[0 0 8 3] 4fc, i«50i# (L — -f— RSftBf) {cu— 

^zmm-zftrnzmfonrnmrm, ep*>, (2 2 
o) fc<Dm&m\z.#vx%ffe<r>&m. (o~6 0® -e 

[0 0 8 4] H17tCjol/^T, 7 0 1f4StE, 7 0 2{4f 

703ii (220) Micmitm*t>'?mmti 

&&ff: LTV 7 0 4f4U— !f— JtcDTtM, 7 
0 5(iwf-i©A«^l. 7 0 6ltffi (6P^> (2 
2 0) ifi*|6D <D}m. &m (a) f-Ht&TJtt 
*I*17 0 5 £S3&7 0 6 i:C0^i-^ff^L-TV^-5o 
[0 0 8 5] El7tC*5V^T^ff (a) S:#^©iaa, BP 
*>, 0-6 Offt-TSrtt-Jtt), SusgcDJcpldU— f-* 

[0086] (#^#^) *m&m 105b UT«, '> 
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?£< t ^(o-mcw^mm^-t^ 1 ^mwmt 
[oo8 7] r.r.T-. ^m<7^m^Mm t »*. xmx. 

l*f£?*III]«fcJ:5 (2 2 0) <D\mftfS&e>m&i>r£M 
Ui&ffizM LT 3 0 %J&Lh-Cfo 9 . *^o^C-5^b%&S 

[0088] '#%m\zi3h*xti* ±xt<DX o\zm£3&> 

$dM±&ffl-^Z>JTl£b LT. Xj^ta^U^^IaffrS: ID 

(^1^ 3 5kW, 10 mA) K<fc 9)H/£U Jttfcfc 
tfofc,, m&rtozeil* 2 0~-6 08t£x&<k£*tx 
(ill). (220), (3 i l) a&fr*—?&k 

[0 0 8 9] m-T^w^s^ B^m-r-tt^ J E 

M- l 0 0 Vlc«t ontu f^fc#|§]#r!£££r#«> 
fc„ ASTM#-K (No. 2 7-1 9 7 7) ICitt 

(h. k, 1) S^f (111) : (22 
0) : (31 1) =1 00:55:301' (220) fc* 

nw<om,Lx^t^SB\9mm^^rr^tt. bp*^ (2 
2 0) (D\s\ym&/ mmmm hu *& (5 5/1 8 

5). x 1 0 0 = 2 9 . 7 (%) T*>5„ 
[0 0 9 0] CKDffi&ffimcL-T, CKTXgtfJ*^ (2 
2 0) ffi|ftrf±<E>&V»i><7\ #K3 0%J&Lk<E>M$:<bo l b 

[0091] A^^tsmf^mHMI^^tS&rd 30 

mwmnm&mmmx&z* 
[0092] mtcvmm&mwmT'tx. msMrnvt 

33*-t?£ t v ^ev ^pfero^v ^r^jvy r TMifrfcte. 1.x 

tb, tfe&D i 5 ic^ B B B ¥#frT;tettT-£ tv *fcv ^ra 
liUfHtticfjqfe Lftv \ 40 
[0093] HP*>, *3SWO mteZf&Bf#&&<nffl&& 

&m&Rxm&ir&#ikit8iLx±£\<^h<DX'hz 0 
[0 0 9 4] £fc, *^\z&»zmmm&tt& m 

iZm?ii > B<V-g:ttft&limt>fa^- J 3t LTV ^SfcfoSfcg: 
^B B BfflSS2r^-r * ' fc SrV ^» 
[0 0 9 5] £fbf^ *^{^3V^T«. tK&£Sic& 



$£§32001-1 56026 
14 

[0 0 9 6] *«Wfcl3l#vC»±, ^^®^^Srr-5# 
I (pI, iii, xiM) ©*Mc<it>lJKUu Xfcfcfe 

m&±vemz&m&*&vxi,^tit2. *&m<vm&m 
<b*i?>i>\ rn^im tmmiasvz imtn. ^l 

h^K4^h9 -s*??9 (Mm 3fc?£ 
LTV^«^->4S*ta^^:T-fc-5c SbK, pJIS. 
Lv\ 

[0 0 9 7] JJtTfc, #3i§l?«¥^&I£p (n) Si: 

i m\z&vxx\zsmMstmr&. 

<p (n) g> P (n) si*. »a-cfe^t$*bn 

54§£-(-ia. r^^r^-ct^BB^LTv^tcoTo? 

[0098] psis^fciin^sd. xjmjjm^-nft 

[0 0 9 9] T>$M-&tzltn%m(DT^/l'7TXW&. 
t&£A J ^£*£Ati*f £ LTIi, #Jx.tf, a -Si :H, 
a -Si :HX, a-SiC:H, a-SiC:HX, 
a-SiGe:H, 8-SiGeC:H, a-SiO: 
H, a-SiN:H, a-SiON:HX, a-SiO 
CN : HX, MC-Si : H, u c - S i C : H» uc 
-Si: HX, uc-SiC: HX> uc-SiGe : 
H, /jc-SiO: H, «c — SiGeC:H, uc — 
S i N : H, uc-SiON:HX> uc-SiOC 
N:HX. poly-Si : H, poly-Si :H 
X, poly-SiC:H> poly-SiC:HX, 
poly — S iGe :H, poly — Si, poly- 
Si C. p o 1 y-S i G em^pm<DffiWf?-ft!m?l 

mumum 1 1 1 tm? b, a 1 , g a , in, t 
1) ^-Tim.(o^mffwm\ (mmmcmvtm+p, a 
s , sb, Bi) &mm&^m\ii-tz$m&m?hix 

[0 10 0] 1#(ClJfeAM{D|(0 p m§T£ fcl±n SJiia±. 

v ^mkm^mtzmim ltv ^„ 
[0101] psg— (ommmmB 1 1 1 stu^sara 

0 . 1 ~ 5 0 a t %frm&mk isxmfbtiz. 

[0 10 2] pSW*fcHtnSWiKl#*r$*Li* 
(H. D) StHy^^BflJpSgttlin 

fc(4 n SUB'^8*D 3*t5;* jfcfilTRi: itf^^o 

0. 1—4 0 a t LT*»f t,tb5„ «r 

ad y >-Jg^-(4 0 . 1 ~ 8 a t L-T^tf 
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[0 103] £?>.C, pSi/im nfi/iSi 
ffiJH&aGm-fVl'? rtcD^f *<0 1 . i~2 {g©@ia 

im n ms/ i <o#^sa^T-7k*ii^ * fcf4 

^^^i^^^^^^^^^wt^^r^ io 

[oio4] %MWj]mT<o v mmRxf n %m<Dm$&? 

t£t LTtt, ?&ttfb^^/l^r— # 0 . 2 e V£IT<£> t«D 
^tL<, 0. leV^Td^OiSfS-CfcSo 
tagfeti:L-CHl OOQcmOTWIK. lQcm 

— 5 0nmdW£U<, 3~1 0 nm^ftjg-Cfe-So 
[0 10 5] ^l^i^© P iiifctJnSi©«a 
fcSLfcP|S|.^i: UT{4. ~>L> =">-^5r^L,fc^f 20 

[0 10 6] Mttmic^v ^^mtttt-rztfMtv 

th-Xte, SiH,. SiH (> SiF (1 S 
iFH,, SiF.H,. SiF,H> Si,H,> Si 
D 4> Si HD, , S i H, D, . SiH,D> SiFD„ 
S i F, Di , SiD,H, Si,D, H.^Mif htl&„ 
[0 10 7] ft^{cy^=^AS^^^f 
ik\MZ>ik&®)bVXiX GeH,. GeD«, Ge F« , 30 
GeFH,, GeF z H,, GeF,H v GeHD s , Ge 
H,D,, GeHjD, GeH,, GeD.fiW^Jl 

[0 10 8] 5^-ft,U#5 
4b£#Ji: LTI4, CH„ CD,, C„H,„,, (n(4S 
$0 , C.H,. (nl4g|&:) , QH 2 , C,H«. CO,, 

[0 1 0 9] m&fttf^tVXli. N,, NH,, ND 

NO, NO,, N, Oimif btl2>„ 
[0 1 1 0] ®^W7JX£LT(4, O,, CO, C 40 

0. , NO, NO a , N,0, CH, CH,OH, CH.OH 

[oiiu mmmmrz>tcMzx>%M-&tz.[-in%m 
icmAznzmtt L-ct4, mmmrnrn 1 1 1 wm^-R 

[o 1 1 2] * 1 1 1 mm-&Amo>mmmt uxw 

ffliLX, B, He , B.H,., B, H, , B,H„, B 6 H 
10 , B s Hi,, B.Hr.moAimik^m. BF,. BC 

1. ^DyHt^^y^fifsrirjis^s. n so 
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«0«xWCA 1 C 1 ,\ GaCl./InCl,, T1C1, 
^t^(f2>rt^t?^5. #ICB,H«, BF,jJS5SLT 

[0 1131 ®V^^i»AJH©ii»84&Si: LTffiftfc: 
4£ffl£n-5<7>'4, Ji^a4m^3lAJBi:L-tf4PH 
P 1 H.««JzK*fb«, PH.I, PF,, PF S , PC 

1,, PC l s , PBr„ PBr 5 , Pl.^uyy 
itmmif P>tl-5„ rc^fSd^AsH,. A s F, , AsC 

1,, A s B r, , AsF s , SbH,, SbF,, Sb 
Fs, SbCl,, SbCl,, BiH,, BiCI,, B 

iBr.ftflf^rtmS. #CPH„ PF.45 

[0 114] 3fcg*73^lcjgLfcD§ig£fcl4n§JII 
<om§tt£\±, RF^7^CVDft, VHF^X-? 
CVDft, ^^Di/7XYCVDifcffc5„ 

[0 115] #(CRF7°7X^CVD!*-C^1--5^ 
-8-, ^Sj^MWRFT^X^CVDife^LTV^,, 
1* R F *V C VDftT? p §yjf£fcl4 nSW*i«*1-. 

s^a-, *ws^rtwSK?asii i oo~35 o'c, rtffi 

111. 3X10 1 — 1. 3X10 3 Pa, RF/<!7- 14 
0. 01 — 5. OW/cm' , ±f«KSK*40. 1 — 30 
A/ s e c ^Sai^i: feixS. 
[0 116] BulE^^-ftL#5'lk^>SrH,, H 
e. Ne, Ar, Xe, K r ^fcDlfX Xffimljffil LT*t 

[0 117] 4#^^fs¥^^a -S i C : H^ft 

«7K*^T'2~1 0 0f^iCJPM^2r#f?U RFfc 
iT^VHF^l7-»4i:bl^i«Vv-?y-S:^fA-r5^W 
£ U^t><?rCfc<5 0 RFCOm^Ht LTI41MHz — 3 
0 0MH z z^JgUc^lSTfo >J , 13. 5 6MH z 

[0 118] pSS£fc(An§!^£r-^-f^n}fc7 0 vX-v 
CVDj£T±»r5*^, W^nfi7"7XvCVD8 

[0 119] *&W<?>jm&JVlz£<9 P ag*fc{4nS 

ssr-^-r^nSE^x^cvDSfe-c^rrsm^, *^ 

^©^^(41 0 0 — 4 0 0^,^146. 7X1 
0- 2 — 4. OPa, •v-r^o^!7— '40. 01 — 1W 
/cm* , W^ni£c£>J^i&iScl40. 5~10GHz*5 

[0 12 0] fffiZtfMkU§Z>ik%m*U,. H 

e, Ne. Ar, Xe. K r ^D^Xifill^SRLTiE 
W^-gAL-CtA^c 

[0121] 1$l«#«^a - S i C : H^Wft 
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n&^y-liJt&ftigiV vr?»7— Sr*Ai-505^»* bV * 
[01221 < i JI> i S i: bTttBrtSSSltrSa^*: 

[0123] se^***,** L-xiimtiihtmmwiz 

bV^tfTCfc-So ID 
[ O 1 2 4 ] #|gl^<7>¥#{fciSl^ Oteil^?^) K3& 

[0 12 5] *|iS(0«S->!J 3VlclLfc->!) 3> 
JS^^&fflrom^ i: bTli. SiH,, Si,a, 

SiF,, S i HF,, Si H 2 F 2 , SiH,F, SiH, 
C K S i H, C 1 , , Si HC 1 , , S i CI,. SiD 20 
4> SiHD,. S i Hi D, , SiH,D, SiFD,, S 
iF.D,. S iDjH. Si,D, H, ^C0 % >7 >%JS$8r$f 

[0 12 6] mGAfJ 3>//yi^=i>A^®L 

fc^w=^A«^fflWi®|£f^ibT{a. GeH,, 
GeF,, G eHF,, GeH,F,, GeH.F. GeH 
CI,, GeftCl,. GeHjC 1 , GeHD, , Ge 
H 2 D,. GeH)D. GeH,. GeD,^*ff^iX 

[0127] smmx^te. w%m&sftm#&j®& 30 

tfxx<Ditm&teiofes^±ibW*V\,^h<DX'hZ> 0 # 
bv«*<oteBfii o«d»?» 1 0 ofSco^H-e 

[0 12 8] *5BWIdlLfc«B*SrfW«-*fc«)Oa6 
SiaKfi 10 0 — 50 O'CT-fc^a #lcJ#ffi igS£:*:# 40 

[0129] ^mw^mssk&mm-ztzo)?-^^ 

-|*3<£*Iggi:bTtt:, 1. 3X10-'~1. 3X10 
1 P a bTiitf feixS. *SK:W ^ 

JKg^fi 6 . 7 X 1 o - ' P a MJ£AW£ bv S*tS*r *> 

[0 13 0] *IJi« B B ^*^Wt5«^©f 
^.^^ .(D&A'^—bVXi-i* 0. 0 1~10W/ 50 
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cm" ^fflj)!ffi|<f®ii: Ltitf 

[0131] *fcMK#3e9iW^ B B B ¥^#cD^J- 

mm~5 0mm«ilt*ii5. 
[0 13 2] 2|c58P<0^«^f- GfcigflTJ*?-) ©gS 
UTjg-r^^alW^^SeSl* 10 0 

a~ i o o o At>m i.tcmm t i^xmn'hti^ *tM 

)vy r 7AzWm"b f — 9 <OttA* 7 0 %ty.T3SS£ bl< * 

h<ox~*>z> 0 ¥Waeg))>iooAin'J^v^fe 

?Lro»«a«#*-W/h* < * 9 , N^ttfri: b-t<#8ttas 
(BTi-^o W-mts&tiim* 1 0 0 0 A J: <9 

[0133] rr-cms^^qz^B^iaM^ x^isi 

tff<7> (2 2 0) t°—?<D¥WgJ>*hS cuherrer 

(Dttm^^xum-xitibz. !&m-±. iw« 

ft«i<!:M$4<otB*¥^^¥^S ' b AWt. b 

[0 13 4] ifcfcfSWKisvvrtt. S^SMStSSoD 
fg) <73lo(7)*1fei:L-C, ±ffiXiHlHliffcC> (2 2 0) f 

( y ) coj:b^#so^iart b ttz> x o ic%m-rz ^btf 

»4U\, ATOcflx/ya^o. 1~0. 8t^5J: 
[0 135] ^tU4&T©a*^J:-5<>Oi:%*.e>ix 

[0136] stmwi L-ci*, mfcvymft 
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[0137] 3te«^I^fC*3V^T, i g»i^W3ti-*t 
[0138] *^W3te«^^^> i JI£ LTl*. 

i m<o^ffMim «t t> put ii^M^^foT 

[0139]^ pSi/iSi, ngyJI/ i SS<£> 

<o-^%*tt^^p^rt<^^*©i. i~2^<c^aa 

aW£bV*«5Bi:bT#tfe>;h,5. Stc, ->y=ygf 

jf ism* oygg-mt 1 ~ 1 0 a t * bV >$s 

±<Dm$,(D0. 3 — 0. 8ffiFdS»$bV^Ht?fc5o 
[0 14 0] ^^^fctt/Rl^^a^W^W^T. 

[0141] ^<*=XAC0pMioV^Tf±?FK-Ctt$>5 

T, ->y aV^ir^w^^A^cO'i'^v^coJt 
v set o-c^ivetwom^jg^-f eWK^M^- 

[0 14 2] i 3tett^3teO«S (#Jx. 

tt % v-V^/Wr/K ^V^-Mr/K h y TVWr/lO S.t5 

iM®^->'K^-r5'7'{^^<tt^i-5^0. 7~3 
0. 0 w m^SSilSt UT*(f bttSo #3893<S>*6 
a^^&tCt^v-y 

•^•Sr^-t- 5 i itfSiiSS" 5 n m/ s e c JJbktC 

ot, T^JW^oi Y <7Xgt I* 6 0 m e VJWTT'fc K> » 

a^^t°>#>i (ESR) (CJ:5*^^^S so 
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J41 O'Vcrn'OTtfeS. 

[0143] *fc i gCD/^ K3f + pi/ i 

m. nS/i®<^S-|^E*-|pjT*J!2:</£SJ:5lc^fH-5 

[oi44] -£.tc¥m&m i o 5 7 y m&$&-tz 

rtirj:?), u—r-RSItlci-sffiFi^&oiSlc. ->y 
-X^t<o^(c^-r^ 0 BP*>, u~^r-%\c^x 

mmmmi o 3. h^iwbi 0 5, wmmm\o 6 

b < 7 s/*^tf^iS*P® 10 3 St^/Xli^ 

[0145] $ <b(C^^^W^^»^li. ^fcco^lg 

mm^wmvtdmm. p i n- P i n ^>^ 

pin-pin- p i n h y £ bT 

[0146] *yfc*38wc*sv>TH:» m&&ffi&*wm 

matt, RMtttNirtf^P i« n i^ro^iUm^ 
sfef-^ r t <t ox, ^■®iS'^^^2WS:^®ffi»> 

(vo c) , m&mm (j s c ) , ^bxff^H^- (f 
f) *mT-rz<o&&j±-rz^b&tii%iz>o hi-, *m 
tiftoy y -xgetaatflp b, v hS^t^H&T bfc 

[ 0 1 4 7 ] 

Stftv^fc«>, i5Mfe4S$^{c|6jJtbTV>5„ a^to 
*$S»«Tld*Bbfc»^lc, SSfe+ro^H^Tc* : M 

pimc. xmmm^^mwm^^mm:x-m± ^ 

[oi48] mz*mim£, mxjti. ni t i ixa 
p^t i mi> t 7Fmfcizffim£ivx\,'>z>wr&\^ $mx<t& 

KmiMm&S& Y 7 y :/£*tT#i!Mtt«4aM6Tb 
fco "cd J: 5 JWa»«(«t bT t,*^0Jc73Jl1SjST-$>^ 

So 
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[0149] *mmcD¥mm&*m-m$i , B 
[oi5o] (mmmm) mmmmm i o 6 1 lt 

14, RWtiAo® i03t^ U*JC£4£ffl-rs r i a*-e# 
s„ ^/cSWitSngi 0 3tl^c*ffitcj:t)^t-5c: io 
£ #T-# S» ±^#J» ^ 10 7 <D7gj& 

14, i^-^-m^x^^m (y-^f-^tyj?) im 
[oi5i] (mmm mmi osmttf&mt^ 

m&imirz ^ ^ as-c*£ s. 

[0 15 2] *fc, jI?iJgBf5^SI£imT^®ffi<k±gB 

I^U9tc^fJ:5l^ StEl 00 l©»® (¥*Wil 20 
0 0 3£^j£Lfcffi£&2t{l!l<£>B) Icm®fl 00 5£r 
JKrttU 1 0 0 3St^«i O 0 1 KISttfdg 

jj^fl /U) 10 0 6^ L-XmBB 2 1 

004tl3t®1005 (SffiCMffim® 

[0153] sit, m9^m^^x^hicpm^wi<m- 
s„ E19 (a) , (b) ismm&mi o o icomm± 

izm (As) J;i?#s;f:£i 500A©gilSii 0 
02. pi n^-Sr^-ra^sfs^^ 1 0 0 3, I 
TO£VftZ>m£20 00A<D3im%S2 i m%mi 0 04 30 

asfgJi *s±k^ v j: «p /is/?;* 5 0 0 0 A<o 
m3immioo5&9m£thxi<^ 0 ^lt, B3* 

tmi 005 ifg2^fUll 0 0 414, StKJd^tt^n 
fcSSm 10 0 6 C0rtffi{iS5igtt(OmS^B^^ 1 0 

0 3 kmcmit, ■^tbiiioTm lflffii 1 oo2ti 

^^tbTV^^2®®il 0 0 4^15 3 ®f®il 0 05 
[0 15 4] rro^{±#iJx.im®«l'ft^-r?>o * 

-f, mm%mKi 00 lciiisti 00 2ti.xx 

/^^£taOA E Srl 5 0 0A»^$(C?Kii&f-5, 40 

©ft, ^v^-ici^SsggfLi 00 6£Hf4S„ z.<nm% 
TL1 0 O 6co^l4, ^mjteW^Ha^M^^/iV^J; 
pi'. ittS 1 mmKTT*?) ' t frW.^ L</ V Cl<75 ± 5 

[0 15 5] IgltttUIl 0 0 2©llC7 , 7X-7CVD 

ffi, s^te^^s^- ^ vm&B&m#m 1003 

Srff^U $ ^>lc^±{C^2®^g 1 0 0 4 i: LT I 
TOSISr^s/^iaHC.fc'? 2 0 0 OA^^tc^L 50 
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[0 15 6] *«(C, igi^l001<9li (¥31 
#81 0 0 3£^Ut®cr>5t*HiQ<Z>®) K3S3«Hli 
1005tUT. ^y^ffiJCt 9^*^ (Ti) £5 
OOOAro^lCJg^bfCo -«3Hffiil 00 5 
l-tmmi 1 0 0 6 ft fc^£n/c^JI#3?*JI 10 0 

3 xxm 2 wm 1004 (DTtstizmsrr s t*&» 9 -c# 

<, ^TLl 0 0 6rtl:gt;xf2iiil 00 4fcg 
fiirrsr. £(£<£!>, SS3@®11 005t^2iffiil 
0 0 4 t « A*? (cm^Wl-^c$ tt5o IS 3 1 0 

0 5£:LTI4, T i JJW-TVi'S; — >7A (Al) , i 

(au) .kar) . mimAt&frte^T^u^sm 
zm-Mm-tz z.ttfxz 5„ 
[oi5 7] ttmt-rz^tizx*), m29mmio 

0 4?»- hWj&SjHi< Xh. Wffill o o 6<omix 
%±-r-5«ggf4iF«fcrof6jgfet/«c^ 3 S®g 1 0 0 5 ClgfE 
HScm? , 12^11 0 0 4©->- h^ttcM/SbT 

[0 15 8] ^LT, WSElOOltBlWfl 

m®i 100 2<o<>miz.M)$.£ft,iz.mtmkm&g&±. 
<Dm awrnm 1 o o 5 t^mm^i^WL t> w-r * t ^-c# 

So 

[0 15 9] 5gPJ^^Sl 0 7frj;9m^^ 

m 1 0 5 SrM^k$-yr5*\ 1 0 7 b 

&&fo£TkZ>^kiz.£.^X{mtn.lt£ltZ>^ktfX2 
S„ rcDS-S-, ^j^fiEllO (a) <D£?iz.mmx 
T*foo-Ct,J:V^U SIlO (b) »110 5©i?l^ 

[0160] (mm®® &&wiz)s\, ^xttmmmmn 

1 0©J;5l-mi£l®l l 0 lSriSttS^ris-c^So 
[0161] Hi 0(4, Hi (d) <£>¥®ia£-*LTl^ 

So iio4 (D±.iz$m<DMwmm noi 

^JFM$tbTV>So *®ffl^l 1 01IJ/<^1 1 0 

2 tg^UTV ^„ 110 2 14^015 110 5 
CD_kK, 1 10 3l^ot 
JgREStbTV ^So *m®^ 110 1 (0 1 -CI4 1 0 9 ) 
©ff^fifcfrffit LTI4, iS^—^h, ^7— hS? 

WbixSo 

[0 16 2] ^W(7)i|s»#»(OJKBfe*arO-0i| 
SrBll lSr^Tt&WSo Ell 1(4, *^»3ti£® 

iift^-2 0 2, 7^V77^->!i 3>- imt p 
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A. igfty/<- 2 0 4, ^LTT^n-Kft 

[0163] n— l-li, 7F05«(DV 0 s — 

— t^-Sr#«(*SlcBB^r?>fcfe0^2 2 22SEM£ix 

[0164] ?— h^VK/2 06,2 

07, 20 8, 209 X*&W$W*1N3& L&V ^ «fc 5 £. 
#8t£;iVCl< ^» ^b b b-> y =» V i JS?^ >v«- 2 0 2 
I*, ffiKtWHftfflWt-^-2 1 lS^X^CVDi 10 
2 1 0^b1«*$ixT'/^o 0 3fi, 

i2tnmmm<omm2 1 
5, 1 3 1 immsm<Dmm.2 

i6, pmmmt-?-2 i4t pmmmvymm 

2 1 7&&L.X^Z>a 3^=^11 

^■■W/-^- 2 0 4 ft, t— ^— 2 1 8 ty?x-7cyD 
12 1 9SrWbTU^5„ 

[0 16 5] S&llStg*^— 2 2 1 tSUJf+ftfe 
*U U—yU2 2 OJt^gP^b^lJ^tbSa-^— JC«t 
oTMIrr?). 7 , 7XvCVDi2 10i:2 19T*ll, 20 

DifeKte V HF/7 X-v C V DfeXfcfcR F 7*7 X-t C V 
[0166] *§6K<03te®^*«i&lT<O i 5 IC bt 
[0 16 7] *i\ StSSrStg^y-l-ir-^ hU-P 

Kf+^-2 0l5rimTorr (lTorr = 13 

3 p a ) &,T<Dngjgiz-9m.-rz><, ?— o 6 

t207 &9B»t, SRsJvW— Sr^-V 203Wn 30 

mmm.2 1 si^ih-So bp 

[0 16 8] +#fc#$SLfct&, aetBHyW^- K 
2 0 1 JC^WrTS. SIS&SAM 0 OlCI-ft 

JtK&ofc^, TIH^COX e C 1 U— If— t?nSSr^BB 

11 1 . 3X10-'Torr ^ToX^IOttSLfco £ 
m-^-^m^^r >;<-2 0 2 {3&«U f— h'< 
fr-72 0 7%mtZ>o 40 
[0169] t— 9— 211 T-S«SrMmoS«)£g^ 

-£±t«S2 1 X7X-^£3§££-g:T&&: 

±K:a»&BS'y = >- i m*j}m<Dmmmk? : b. 
7k* ^7 x^«Haufc«aa*uT i m%*m vtz <? , i 

[01 70] ^•W^-2 0 2^-f-^JC#^L, y-h 50 



^2001-1 56026 
24 

✓VP7*2 0 7 iSrraftTSffi^t'^'— 2 2 1 §r^-r 
2 2 0^t)f-r^- 2 0 3~3£l!rt--5„ SS*^— 
2 2 llrft>/<-2 0 3©pI«^2 1 7|C^bU 
T, t:-*— 2 1 4{C.tc»TSS$rMa«CiafilcAim-t- 

u mm£Bm<vn£m\m&^'o~3mmm 2 1 7^ 

[0 1 7 1 1 vmmm. msa&k-Htocimu & 
w*;\s?-$ : mt : ?-\^-ft<onmmm.2 15^ 

RrT-5. «nEnJitlSB»!:UTp»±Kn»*ia»f 

m.2 1 

[0 17 2] 1 3ICii9Stg?a^Sr^CO?a 

T, 0faoRF^vU=¥-^A-T5„ ^#9^2 1 6£ 
■HMcltttU atR*/^— 2 2 1 £*tfiS2 1 6*^ 
«2 1 7(C#W)LT, SWBpJifclBWUlbT, 
S-hKpJg£*i»r£> 0 

[0173] wmtmmz\sxmm.2 1 7 ^-h^{c# 

^L7fc&, y-kW2 0 8, 2 0 9£Mtt, 

H^2 0 5^1!rf-^. ^^X^-CPHC, T>- 
o— Kf+^<-2 0 5(ca*^^ALTSt5rgS 

— 2 0 5 <9 tH V'^y&ffltfX. aStRaM^— «r«l- 

t»atr. 

[0174] yfrn^commmmmm^mm^x-mmm. 

r, ^m^<ommmx\ vmmmM^mmm^m 
-r-5„ 

[0175] *fc, *¥%mcDftm.<D 1 OT*5*tM 
^^^-^B B B*irt{J:*i-smB B B#*#?!i^^^#« 

[0176] ( 1 ) itSAttoaS 1 <Z> K- kVi/SSr^fiic 
1 K— e^Ji tB$S/KN$9A«-5tB 2 <o^ b b b® *■ 

[0177] (2)^1 (Dnmm<ou^m ^im. 

L, ^m±iz.m2<r>WM^<m^M>XiiT^ju-7r ^ 

r--v >-?Tzzbiz£^xm-m&gk¥xmwz.* 
[oi78] ( 3 ) % i (ommpm.<D^^&(D^mwm 
?H77 x-^«asrtf v \ as i <o#arwi^ffi£fi^k 
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[0179] (4) Ml CC»^^mitDT^/V7 r *Xli 
^Stto^^^^tU ^±l£fg2<z>ia^£*jtf> 

[0 18 0] u~if— X~m££k1rZ>W&<D 

if— co^/V-^r— UTIi, 2 0 0mJ/cm'~ ID 
8 0 0mJ/cm' A Wit l> t Uflf^S. 

[0 18 1] Sgl<D^#/Iilg2©^#I<^i^ 

mm h vxn. i o o a— 7 o o A& y-%-;r=-— y 
>^ttLT#*u^«ag-efcs,, w£ B B B £-tirfcm> m 
2 w^«:±tcm 2 <75^»*g t m zwzmL<D*m-fr 

m Sr^ f * v-^M&ft - b i o xm 2 
[0182] i/-- >-^i-5^tc#H^?a 

g£-JLtf fc##S£ L < . 100 — 800 "Ci6*# £ l> » 

aa^ L-cajitfMxa. m^-xn^ti.x^y-yuym 20 

li. #ffl5W&*i: LTJ± 1 0 0~6 0 CC^Sfe U>® 

[oi83] u-if— t-- y ^i/fcjsufc u— y-— 

14. A r F (19 3nm) . KrF (2 4 8nm) , X 
eCl (3 0 8nm) , XeF (3 5 1 nm) t&&tfb 

1X5. J t<D<t>X~i>m^>!) ^>^^mi¥<o^\^ X 

e C 1 (3 0 8 nm) U^©t LTilft.tl 

5o 

[0184] ( 5 ) J& 1 <D«^#tt»*S B B B ^^^ 30 

i oo~8o otrogcffl-c^T— — y ^-r^ro^ 

[0 18 5] pi> n i^-<75^%»-f, n 
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[o 1 8 6i s&:zma*&inm&Btfmtot>*b 

[0187] ( 1 ) 7k^T?*fi^ LTK H B a ^WI 
WfifcSSffi^SiSjseS LStV » t Z *>X. StttakSf K 

[0188] jmmz.mtz-ttz^x^z.&K-tzm 

[0189] (2) ^S^ftSoltSlfflOl^^ 

^%a^>^^r®*|^^^^sl.^^*tUT. 0. 2 
a>£>0. 9^jgUfc®aT-fc-5„ ^^P"Jr>^^r^co 

[0 19 0] 

[0191] Cbu^^I] GEflrtfc &iM&£<Z)1ft 
W) 

1 0 cmX 1 0 cmO^--y^tiM7 0 5 9#v^S 

131 lfc^bfc^StCttt. ml5&w¥Jii 
l*t, Wm-2 u m(D i gW^-y-V7°/U-Srf^L 

fc. • 

[0 19 2] 
1*1] 



(Seem) 


(W/cm 3 ) 








S i H 4 


H a 


He 


MW 


VHF 


P a 




u m j 


1—20 


100-1000 


100—1000 


0.1—1 


0.1-1 


27 


150—250 


0.6— 2.0 



[0 19 3] iimVtc&A<DV^-7MZ'0\ J ^XX$&T 

-<fco 4fcl^^lc#if^^yW^ B B B W3j2^ B ^@ 
Sr, X,^Ih11>t© (2 2 0) f-^OiMIiH^^S c uh 
e r r e r <7Kt£rfflV vCfHg LT**» £ ^{dl^-y-^ 

[0 19 4] ^(D^*. BBiSitttt (2 2 o) aymstm 



m%£m&tm5 oaa^ 120 0 Aizmtz-ttzzt 

[0195] (buSHS^ 2 ) ( is— 9 s — Jtaxoinxttw 

^t) 

LPPtS^SrSI^2~^5Jr^rf-<t 9l-^U 
-y-v^/us-^- (S (2 0) -1~S (7 0) -2 1) % 



(15) 
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[0196] ^ r r -T%Zsm&TJW4m&te&* 4^ * [0 19 7] 
1 0%<7>i^£ffS®ffl£ bfc * K2] 
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y 


50 


100 


300 


500 


1000 


1200 


50 


S©CH 
LOO 












100 


SC2C&-2 
050 


LOO 










300 


SC2CM 
0.17 


0-33 


LOO 








600 


S(2q>-7 
0.10 


0.20 


S(2(}h9 
0.60 


S(2Q)-10 
1.00 






1000 


S(20)-ll 
0.05 


S(20)-12 
010 


SC2CD-13 
0.30 


S(2Cf)-14 
0J50 


S(20M5 
1.00 




1200 


SC20)-16 
0.04 


scac^-17 

0D8 


S(2D)-18 
0.25 


S<2D)-19 
0.42 


S(2C[)-2D 
0.83 


S(20)-21 
LOO 



&2 js^^a*. Tmtx/y cm&frt* 



[0 198] 



* 8: [S3] 



«=3 0^ 



x 

y 


50 


100 


300 


500 


1000 


12D0 


50 


SG30-1 
LOO 












100 


S(30>-2 
050 


SC3CD-3 
LOO 










300 


SOT -4 
0.17 


S(3Q)-5 
033 


SC3Q)-6 
1.00 








500 


S(3q>-7 
0.10 


020 


S<30)-9 
0.60 


S@Q-10 
1.00 






1000 


sm-u 

0.05 


£K3Q)-12 
0.10 


S(3Q)-13 
0.30 


S@Q-14 
050 


S(3CD-15 
LOO 




1200 


SC3Q)-16 
0.04 


S(3Q-17 
OOB 


S(30)-18 
0.25 


S(30)-19 
0.42 


S(3Cr>-20 
033 


S(3Q-21 
LOO 



&2 :*R _beWrr^ug % TI8ix/y 



[0 19 9] 
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50 


100 


300 


500 


1000 


1200 


50 


S<5CH 
1.00 












100 


S(5C»-2 
0.60 


S<5Q)-3 
LOO 










- 300 


S(5CM 
0.17 


033 


S(5Q)-6 
LOO 








500 


0.10 


0.20 


S(5Q)-9 
030 


S(5Q)-10 
1.00 






1000 


S(5QhU 
0.05 


S(5CD-12 

aio 


SC5C5-13 
030 


S(5Q)-14 
050 


S05CD-15 
1.00 




1200 


SC5QH6 
0.04 


S(5Q)-17 
0.08 


SC5CD-18 
0.25 


S(5Q)-19 
0.42 


033 


S(5Q)-21 
1.00 



&2 : m>. ±mm-^/^ T^^xXyC9(l^rr o . 



[0 2 0 0] 



* * [3t5] 



x 

y 


60 


10O 


300 


500 


1000 


1200 


50 


S(7CH 
1.00 












100 


S(70)-2 
0.50 


S(7Q)-3 
LOO 










300 


SC7CD-4 
0.17 


S(7q)-5 
033 


S(7Q)-6 
1.00 








500 


S(7q>-7 
0.10 


S(7C?)-8 
0.20 


SC7Q)-9 
0.60 


SC7CD-10 
1.00 






1000 


SC7Q)-U 
0.05 


S<7q).12 
0.10 


030 


SC7Q-14 
050 


SC7Q).15 
1.00 




1200 


SC7Q)-16 
0.04 


SC7Q-17 

om 


STO-18 
025 


S(7Q)-19 
0.42 


SC7Q)-20 
083 


S(7Q)-21 
100 



61 xfixjgPli^^b^^W^ yl^TEM(JOff^^d^^fe 

62 -.m*. jjm&^y/^ Tfmzx/ycom&Fi-o 



[0201] ^<DX 0 \^\,Tnhfhtz.^Zf/\s*%r*m 
6 <D I/— if— 1)\}JM<V* : T—i/ltt y Y LfCo Y AG 

IF— A£r^U til 00/im(Z>^SiJ^ U^^-T 

[0 2 0 2]^/crcO^ Wif-^ram-5#S^ 
#*<7>if:^/M£#LT. 70 5 9mfc<DmBJjfa (BP 40 
^ (2 2 0) ®cO&H*^]) fC*tLTl cmR3SlT\ 0 
3 OS. 4 5E 6 0S, 7 0S(C^TI^^ 

t^Olx— if— (7>ig^Jgai;^te6 — 1 OW, 
^Cfi4kH Z> j£S^tt5 cm/s e cT'fcofc, 
[0 2 0 3] -tbT, ^L^#m (^^7-f^m) 

&7$EM&m*m$m (sem3 t«u 

[0 2 0 4] ^e^m, SBfrtt : 3 0%U±. 50 



£d£ : 1 0 OA— 1 0 0 0 A, x/y : 0. 1 — 0. 
8, l/-if^WAS : 0-6 0g(D$fflF^(;::^ 

asm (^^9>r^») ©sswffi«&-^ 

[0 2 0 51 SfcU— if— mStnmc^^Xl^ 0—6 
0l££>©fflT\ ^^coaSJftSSWSSlxfco Sfcrot 
t . ®S*2 S 0 . 5 u m(OW&\-Z if — %<DmMih&fr 
3 0-6 0JKt^rtT^^^^^^J:9^< 

[0 2 0 6] SUfefcll) ^JlOX3 0cmO*]j 

U 1 5 O^^AD^L/c^, A 1 hSrffll^TA 
r&50SccmlAU 4 0 0 V<ODCS^£ElttQL 
TAr/7XV|:4iU f J3 0 0 0A(?)A ll^lf 

au rws io2at § ^ mitms (z n 
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O) *^y-.y h£fflV^-C, Ar^«y^iLT, W- 
£1 um<DZnOm&tm^ HxJtHWXfi&l 03tL 

[0 2 0 7] KWtflDKl 0 3^±ifSLfcSW$ria6^) 
l^-i^-ftlim^-r— ^iCiry hUt, YAGl-f 

t*— ASrjfeSU (S10 0um©TS5»l« (^^V-f 

&+S3 cmX-1 0&»JUt, I©i$©U-f-©^ 
SUgJUftfl 8 W. ISS^ifc&fS 4 kHz, 5 ID 

cm/s e cT'foofci SfcU— 1?— 3tWRSW^^ * 
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*StSffitaffi&#r6]K*tLT0* (£K®IC^tL-CSi£) 

[0208] u~-ir-imM, gm&-M.m$u m& 

JI<Z>3J1 i 9^$tt5^#® 1 0 5 Sr^7X-rCV 

iufHi^-Cf^SLfcih^/PS (5 0) -B<D0k^m 

[0209] 
[«6] 





^(Sccm) 


(W/cm 3 ) 


EE* 
P a 


A/s 




©0 

A 


SiK* 


H a 


PH 3 


BF, 
(3%H,) 


RF 


VHF 


Q 


3 


70 


0.5 




0.04 




200 


1.2 


230 


250 


I 


S (50)-8 t R-3H*0&J?=2.O/i m) 


P 


3 


70 




0.6 


1.2 




240 


1.6 


180 


80 



[0210] ¥m-&mi 0 5%mim. mm6<D\ 

l^-ADX^C-fe^ h U YAGU— If— £fg«L->o, 
x^-i? 8 0 8 LT If — t-A§r^ U ig 

100tf mff)±.Mft&m frfy^-Tim 10 6 
U *m-ftm 1 0 5 5r*I3 crnX 1 O^JLT^, iOi 
-kgP»#JSI (X^-Y^g) 10 6ttTgB##M 

(^•^V'-I'^t) 1 0 4 t^3 0 0MmTf>l/OML 
fCo -$fc, U—if-^WRBJ^^{S»Kffi (BP*>, (2 
2 0)ffi) ©fei*|6ll^LT0^ (gtkffi (BP*,, 

(2 2 0) ffi) (CM LTSilD .. T^Tofc 

[0 2 11] ±§C^#M u^-r^) ffMSL -b. 

ifc^U S&St^ ¥*#S 1 0 5<D±iC I 
l-?:gfflU ArSr^^^^iLT, I TO Sr.*-'-? 
s/^ffitd J; 9 5 0 0 AJt«U SWWWI 10 7 

[0 2 12] tftilOt/TtJ;?^ Ag^h 

•fill 0 9iLfc, 
[0213] UUiOlDgtc «fc 9 » l 0&iqS?iJl£K Lfc 

[0214] f^8Lfc3tee«*ae^oi'y"-x«K*w 

^LfcirC^ Mil cm l OjlC?iJ^Lfc#^^-? 

[o 2 1 5 j ittz&nMmtcDtmminjt&mjim^t 

S (2 0) -lOjfef* (flU BIBR42. 0 tf m) it 

[0 2 16] rwasicuxjBfiftufcjtee^aH-jcov^ 

T, ^m^f^T-^^CiWA C OM m S©WXS 
-130S-20 T&y&HLb LTttfllLTateLfco ft 



MO^-^^ H/HiAM 1 . 5X\ 5t3tSl± 1 s u n T'ft 
[0 2 17] ^-W»S*«rl*ttWl tootS*J-it^T*^7(^ 

[0 2 18] ^T^b^^zj^ipf^ *mm<DftMw. 

[0 2 19] r;h,P>03fejg®#3& : y-te0V>T, u— if— 

*e>n**»ofe. rtuir*tuTitt^ji«^8Wtt, i — 

[0220] i go^^Eg^Siim^P 

40 [0221] C^SS^J 2) Hffi^J 1 (C*3V ^. ^i*B 

— !f— 3feW (2 2 0) ffi<D 

mm&faizm-z>mt-Pim&. ost. 3 os. 4 5*. 

6 0S, 7 0Si:fi, Jfcii©MiSr4*©*#C 
*J-LT0. 5 W mi:2. 0 umt l-tcSM-te±< IBj— <D 

[0222] rm^ytMmjjmf-i^^xmmmi t 

mmztffa Lfd t r 5 . 0 ~ 6 0 ^c7)^fflT-|^«t^*:^ 

r± o ~ 3 o m<Kmm^mo\c^Htii&^ u wm^^ 

50 0.5 M mOW&ti 3 0 ~ 6 O^^ffld^ft^Jicffin 
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[0 2 2 3] [|yfc{BJ3] m&&}lRXt2lOS\,^X, i 
m<r>jm%&*S (20) -1~S (70) -2 1*f 

gfcs-g-fc (fit. mmmiRTf2X'&mi,tzJkmm. 

[0 2 2 4] lai^lte : 3 0%J£Lfc, 9>tt£A 

3f£g: 100 A~ 1000 A. x/y : 0. 1 — 0. 
8 f— ffiSffitfig : o~6 0gffl®H(*3m^ 

T, ^!fe«BJlSU : 2tl^(C*^<^)** s 5t^$tt 

[0225] mpM) lefe^jucfev^T, mmtv 

Xjzg&l 0X3 0 cnKO^V^^itg^DC-^^ 

yhfrJI&vr. At, if^ (CH.) . H,£:#ffl 
SWf* t LTI^ 0 . 8 u m<D S i CK&MIU6IIII 
*JK^bfct©*ftffl LfcKWIiHife^Jl ir^:< TO- 
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* [0 2 2 61 ^7*^ J: 5 *B^r±StglC 

[0227] 03S#J5) Hffiftl 1 tefcVvf, B3fti#*D 

2*53:5 0 O'CizJnmLtc^ TMf-frTMi h>3§&© 
I^lXlO-'mol/min, -^np^DB^ 
VSrO. 05Slm> SW,^2. 5Slm^ 

7vm$r£tmitm&m6ooAmmu mm 

10 *D^l 0 3 t 

[0228] ±iaRMti^p^roiyji-(i^ffi0ij 1 1 &< m 

fc. *£&&&tt0!l 1 . 4 XtWfcftW 1 t £-*XtT$; 7 

[0 2 2 9] «7a^BJ«b7We«t?fC. SltttiB^tt^ 

< £ riST-# 5 r. t ftfzo 
[0230] 
K71 

















Ifctsm 


i 


1 


1 


1 


i 


1 


n&mi 


0.951 


2.583 


1.015 


1.001 


1.025 


1.036 


mm* 


0.952 


2.315 


1.014 


1.001 


1.024 


1.034 


mums 


0.935 


2.148 


1.013 


1.002 


1.023 


1.033 



[0231] (mmmei *mm\r*ti. ssi^Lfc * [0233] zmtz* #hAji etAitwiRwiii© 



U Ell 2tC^-fp in d i ntf^^-r-Mgiti b 

[0232] 012 Srffll ^T*SUS«W«*dE*«?W 
5. Hi 2«^J3I/^T, 120 11^ 1202ttKtt 
m, 1 2 0 3 ttKStXKrali. 1 2 0 4 ttTW£*BI* (* 

^ 7^ ^m) . i205«fi ¥m&m GteA**wa»e> 

P i n«it) .12 1 0 H|g2¥3|tis:g 6tA*f{iW^ 
P i ntHit) . 1 2 0 6ttffiRffi& 1 2 0 7ttS®8* 
1 2 0 8»4±SB#fiJ* (^i?7^77t) .120 



*m#m) (D&fcmmmi tmm-t^^s (50) 

-8i:L/Co 

30 [0234] ¥m#m<r>g&m4*.$m&i 1 t to- v 

[023 5] $ bfcUtttW2 i: LT, ±15* ^AflBt 
Idfcv h Ago^#$rtb^J l £ H^fc S ( 2 0 ) 
-It Lfc#3Bflt&*?-*ttSKU 2aS0Ul iTO-it 

[0 2 3 6] 
[*8] 





^(Scc m) 


(W/cm 8 ) 


P a 


A/5 


r: 


mm 
A 


s in* 


Ha 


PH, 


BF, 


RF 


VHF 


nl 


3 


70 


0.5 




0.04 




200 


1.2 


230 


250 


il 


S (50) -8 t F)-?kft(m?f = 2.0» m) 


Pi 


0.6 


50 




0.5 


1.20 




240 


1.5 


180 


80 


n2 


3 


70 


0.5 




0.04 




200 


1.2 


230 


300 


i2 


3 


70. 






0.04 




146 


1.2 


200 


3000 


P2 


0.5 


50 




0.5 


1.20 




240 


1.5 


180 


80 
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